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Introduction
The Internet revolution has been cited as "the biggest change to hit business since currency replaced barter" (Watson, 2001:16) . The benefits for businesses wanting to sell products over the Internet are well documented. As David Barber (1995) points out electronic commerce mechanisms which utilise the Internet have the potential for reaching far larger markets and resulting in much lower costs/ barriers to entry. Its use as a business tool has met with mixed success however, with the tales of failed enterprises being quoted in the press numbering as many as the successes. American online grocery store Webvan Inc, recently closed its operations having lost more than $1.2billion USD (Wilson, 2001, p11) .
Why do some fail and some succeed ? Reichheld et. al. (2000) suggest that successful Internet enterprises develop a marketing strategy where "their focus is on the delivery of a superior customer experience that will motivate customers to return to interact again" (Reichheld et. al., 2000:173) . Ellis and Ellis (2001) note that almost half of a Website's visitors go elsewhere due to "poor navigability, slow download times or confusing content" (Ellis & Ellis, 2001: 29) . It could therefore be argued that the success is founded in developing a clear strategy, based on an understanding of consumer preferences, and the development of a Website that aligns these in a profitable manner.
Whilst recent paper have a focus on analysing the portal being used by an IT professional in building their social network (Kubalik et al, 2011) , this paper assesses the portal of a chemical company, Deza, relative to Website quality. In an attempt to obtain both an objective and subjective measure of the quality of the Deza website, two assessment methods have been used. Firstly, a subjective assessment was conducted based on the WebQual survey instrument proposed by Barnes and Vidgen (2000) . Secondly, a more objective assessment was conducted via an "informational content analysis", based on the work of Carlson et. al. (2001) . Finally, the results of these two methods are compared.
As part of this examination, assessments are also conducted on the competitive portal of Koppers and Nalon, both of who compete with Deza in a variety of geographical and product markets. As part of the development of an e-commerce strategy for the Koppers, special attention is given to the strategic implications of the Deza Website relative to that of Koppers, with comparisons made where appropriate.
Company overview
Deza is a coal tar distillation facility, established in 1892 and located in the Czech Republic of Eastern Europe. The products produced by Deza compete directly with the Koppers group of companies across a variety of geographic regions. While Deza does not compete with Koppers for their pitch markets in Asia and Australia, they do compete against other Koppers production facilities in Europe.
Deza however, competes directly with Koppers in their export markets for naphthalene, within the Europe, India, China and South East Asia.
Deza has a processing capacity of approximately 400,000 tonnes of crude coke ovens tars. At full production, coal tar pitch production would be approximately 190,000 tonnes, with a corresponding naphthalene production of 40,000 tonnes. Their downstream production facilities include other basic aromatics, such as benzene, toluene and xylene. Other products include anthraquinone, anthracene, carbazole, acenaphthene, naphthalene, phthalic anhydride, phthalate plasticizers, impregnating oils, indene-coumarone resins, phenol, cresols, and xylenols, in addition to the production of auxiliary compounds and by-products relating to the coal tar industry. Barnes and Vidgen (2000) note that research related to the examination of Website quality often focuses on the hard characteristic or functionality, at the expense of softer issues surrounding the quality exposed by users. Therefore, to ensure a broader assessment of the Deza Website, and that of Nalon and Koppers, the analysis was conducted using two separate methods.
Methodology
Firstly, an analysis was conducted based "Version I" of the "WebQual" survey developed by Barnes and Vidgen (2000) . Version I of this survey was used (Version IV has now been developed) as the author felt that it was more appropriate, given the type of portal being evaluated, namely a Businessto-Business (B2B) Website. It was hoped that this method would provide an indication of the quality of the Deza Website from a users perspective. A convenience sample of family, business associates and fellow students completed the survey. The results of these surveys were averaged and compared. While the limited number of respondents and the nature of the sample will no doubt create a level of bias in any results, it was felt that this method provided a more robust result than the opinion of the author alone.
Although the WebQual (Barnes and Vidgen, 2000) survey instrument is based on a subjective assessment, the data collected lends itself to quantitative analysis. Therefore, in addition to the assessment of the Deza portal, the portal of Koppers and Nalon were analysed using the same survey. Comparisons were made overall, and within four groupings (and eight subgroups) of question categories. The groupings proposed by Barnes and Vidgen (2000) are Ease of use; Experience; Information; and Communication and Integration.
In addition to the WebQual (Barnes and Vidgen, 2000) survey, an informational content analysis was conducted in an attempt to obtain more objective analysis of the content and functionality of each site. The content items (CI, CI's) were compiled via of an analysis of 10 separate sites within the same chemical industry. In addition to Koppers and Nalon, the Websites of competitors, customers and suppliers were all assessed. A full list of the companies and the Websites assessed is included as Tab.1.
To measure each CI, a binary coding system was used, where a "0" indicated the absence of a CI, and a "1" indicated its presence. The results were summed to obtain an overall rating for each site. For the purposes of this assessment, it was assumed that the increased presence of a CI within the portals of companies involved in this market, indicted an increased level of importance. As such, a higher weighting should be placed on the presence of such a CI. Each was therefore given a weighting based on the number of sites that provided it. This was multiplied by the binary code obtained and then summed.
There is an important limitation to the "weighted score" approach used in this assessment. It should be noted that the limited presence of a CI might not necessarily indicate that it is not important from a users perspective. Variables such as Extranet functionality for example, may be in limited use, however those sites that have adopted this function may be early adopters/ market leaders. Such a conclusion could only be reached via a more thorough analysis that included an examination of user preferences, specific to this market. Such a study is beyond the scope of this paper.
In addition to this scoring system, each of the content variables was grouped into one of the following categories:
Functionality -these variables were those that involved the functioning and overall usability of the portals. Examples include search functions (overall and product specific), and whether the site was Extranet capable. While these variables could be considered part of the service product being offered, they have been considered separately here, to enable the analysis of the web service component, in isolation from the physical product being offered (such as pitch and naphthalene).
Product -information relating to the physical product, such as downloadable Material Safety Data Sheets (MSDS's) and specification sheets.
Positioning -Information that related to the company and its brand. Examples included a vision statement, environmental statement etc.
Placement -Closely related to the grouping of "positioning", this is information that is related to the production locations and capacities, and as such gives an indication of product availability, as opposed to information of a more general nature such as a vision statement.
These groupings are somewhat subjective, however they provided a useful way of analyzing each site at a more detailed level, and assist in explaining the observed differences in ratings at a macro level. A noticeable exception from the above groupings is that of price. The issue of pricing and its absence from the portals visited is discussed in section 4.1. Strategy.
Findings

WebQual survey analysis
Analysis of the survey suggest that overall, the Deza portal is perceived by the user as being of a higher quality than Koppers, but a lower quality than Nalon, with average totals scores of 113. 
Fig.1: Radar plot of portal quality
Notably, the overall total score for each site is in line with the results of overall rating question (question 25), where users were asked to rate each site on a score of 1 to 7. The Deza Website ranked second behind Nalon, with the Koppers site scoring quite low at 2.5.
Navigation and general ease of use involves the ability to get around the site and find things. Important aspects include simple and consistent navigation. In this regard, the Deza site performed at a level comparable to the Nalon site, and exceeded the level of the Koppers site, although all three sites could be considered quite similar.
Visual and individual impact relates to the visual and personal experience of visiting the site, including the ability to build and maintain interest. The Deza site was once again the middle score relative to the other portals. It is notable that the score for the Koppers portal was considerably lower, and was on average, approximately 50% that of Deza and Nalon. The implication here is that portal of Deza is likely to be better able to create a relationship with the user, relative to the site of Koppers, and that Koppers will struggle to attract return visits on this variable alone.
Information content and finding information relates to the accessibility of good quality information that is appropriate to the consumption of the user. It should be easy to understand, relevant, reliable, at an appropriate level of detail and in a suitable format. On this assessment, the Deza portal again rated between Koppers and Nalon. Deza however, had the lowest score in assisting the user to find the information required. Conversely, Koppers performs poorly in regard to the availability of information whilst The Nalon portal scored relatively highly. The implication for Deza is that the level of information available, and in particular the nature in which it is provided, is perhaps inadequate from a users perspective.
Communication and integration relates to the way the site is integrated with the external environment and communication with the user. This includes the ability to find the site, links to other sites, connection speed and security, together with the provision of feedback and other contacts. Again, the Deza site rated at a level above that of Koppers, but below that of Nalon, although both Deza and Koppers were perceived as performing poorly in their level of external integration.
Information Content Analysis
Results of the information content analysis are included as Tab.4, while a graphical representation of the weighted scores is provided as Fig.2 . Of the 10 portals examined as part of this process, Deza ranked 7 th , with Koppers being 10 th and Nalon being 4 th . Both Deza and Koppers could therefore be considered to have relatively poor quality portals in terms of information content. 
Tab.4: Information content analysis
Fig.2: Information analysis total weighted scores
A summary of the grouped scores (average) is included as Tab 5. Also include below is a snake plot of the Deza portal relative to Koppers, Nalon, and the average result for the remaining seven portals visited (Fig.3) .
Tab.5: Grouped scores of information content analysis
Fig.3: Snake plot of grouped scores from the information content analysis
The most noticeable variations for Deza are in the areas of "functionality" and "positioning". The grouped scores follow a similar trend to the majority of assessment methods used so far, in that the three sites of Nalon, Deza and Koppers, ranked first, second and third respectively in each category. Only in "placement" did the Deza Website rank highest. As these scores are averages of the binary codes, with a maximum theoretical score of one, conclusions can be drawn as to the performance of each site, relative to each other.
It is evident that the functionality of all sites is low relative to the average of the remaining seven Websites. Of seven possible CI's identified during the multi-site survey, the Deza site contained only two of these, one being an indication of the latest site update, and the other being a multiple language capability. This means that the sites examined provide the user with only a limited ability to interact with the company, and that the usability of each site is reduced i.e. they may not be considered very "user friendly". This contrasts with the WebQual (Barnes and Vidgen, 2000) assessment where navigation and ease of use were considered to be relatively good from a users perspective. A more extensive analysis would be required to investigate the cause of this discrepancy, however it is noted that the WebQual (Barnes and Vidgen, 2000) score relating to the ease in which users are able to find information (considered here to be part of functionality), was quite low for both Deza and Koppers.
A score of 1.0 for the placement grouping suggests that the Deza site displays an example of each of the three possible CI's. Having said this, both Nalon and Koppers displayed examples of two of the possible CI's and are in line with the overall average. While the Deza website performs well in this grouping, there is perhaps not enough of a difference to indicate a clear distinction between it and the other sites. A higher level of statistical analysis would be required to draw this conclusion
The number of CI's classed as positioning was the highest of any grouping, with 13 different types of information noted during the initial multi-site survey. It could be argued that this is a function of the The average for all sites was high at 0.79. Only Nalon achieved a similar score. The Deza portal contained less than half of the CI's identified, and yet still outperformed the Koppers. It could be concluded that this indicates a poor performance of both Deza and Koppers in terms of positioning and branding. This is visually evident in the above snake plot, with both these sites scoring approximately half of the overall average.
As with positioning, product specific information was high across the Websites surveyed, with nine different CI's identified. Once again, the Deza website did not exhibit the total range of these variables, with a score of 0.56. This was in line with the Koppers Website, and lower than the Nalon Website which scored 0.78. suggest that portals have evolved through three generations, these being first, second and third generation. The Deza portal could be best described as first to second generation. The site is essentially a Web-based version of the corporate brochure and product catalogue, with limited interaction possible (Chaffey et. al., 2000:122) . The communication model is "one to many". This is not unusual for this type of Website, and the appearance and structure of the Deza portal is typical of many of the portals visited as part of this assessment. It could therefore be assumed that the driving forces to evolve to higher levels of sophistication are not yet apparent. Again, given the nature of this paper and the cross sectional nature of the analysis, this conclusion is difficult to prove and a more thorough examination is required.
Discussion
Strategy
It could be argued that strategy and stage of development of the Deza portal is a function of the B2B nature of the majority of these sites. note B2B Websites differ from B2C portals in a number of important factors. One of the important differences is the limited number and large size of the "buyers" in a B2B environment. For the Deza Company and its competitors, the coal tar distillation business is typified by a small number of large customers, together with limited and wellknown competition and suppliers. Sales are typically negotiated face-to-face, with prices being set within the framework of long-term contracts. This may partly explain the lack of transactional content.
There are a number of additional differences between B2B and B2C markets, and contextual influences that manifest themselves in the design and strategy of Deza's portal. Webster and Wind (1996, cited in Chaffey et. al., 2000) highlight the complexity of the decision making process for purchases, and the increased number of participants involved. As such, any Website needs to cater for the needs of the different members of the buying unit. The Deza site does not provide the ability to purchase products, nor is any pricing, packaging or logistics information available. While the Website aims to be as informative as possible, it is only an overview of the company and their products, providing limited information, especially that which would be considered commercially sensitive or provide a competitive advantage to another coal tar distiller. The implication is that as a sales channel, this market will only move to third generation Websites via Extranet capability, with the Internet strategy remaining a "one to many" communication channel.
Notably, pricing information was not available on any of the 10 sites visited. Not only was it not available, it appeared to have been completely and intentionally overlooked by all companies, other than that which would have (assumedly) been available from the limited number of sites that contained links to a customer Extranet. None of the competitor sites examined had adopted this level of functionality. The fact that an example of both a customer, and a supplier, were found that moved to Extranet capable suggests that Deza and Koppers may gain advantage from adopting this ability.
Implication
An overall summation of the position of the three Websites relative to each other is included as Fig.4 . This gives a graphical representation of the position of each site under the subjective WebQual survey, and the more objective information content analysis.
Fig.4: Positioning map of Deza, Koppers and Nalon Websites
It is evident from this representation, and from the more detailed discussions in the preceding sections of this paper, that the portal of Koppers performs poorly relative to the portal of Deza across a variety of variables, and the lowest of all the companies assessed. Importantly, the WebQual survey in particular indicates that the Koppers website is considered inferior to both Deza and Nalon from a users perspective.
It was noted that one consumer and one supplier had Extranet capability. The consumer was BASF. Kurt Bock, head of the Corporate Division Logistics and Information Services at BASF says, "We see e-commerce as a great opportunity for BASF to strengthen its customer relations through tailor-made solutions and also to further improve the efficiency of its procedures" (www.basf.com). Competitors such as Deza have not yet moved to this level of functionality. It is suggested that Koppers may gain a competitive advantage from being a "first mover" in this area, using the Internet to more closely manage the customer relationship, encouraging a higher degree of customer loyalty and brand commitment.
Conclusion
As part of this examination, assessments are also conducted on the competitive portals of Koppers and Nalon, both of whom compete with Deza in a variety of geographical and product markets. As part of the development of an e-commerce strategy for the Koppers, special attention is given to the strategic implications of the Deza portal relative to the Koppers portal, and comparisons made where appropriate.
Analysis of the results of the WebQual survey suggest that overall, the Deza portal is perceived by the user as being of a higher quality than the Koppers portal, but a lower quality then the Nalon portal. The Information content analysis also ranks the Deza portal as being superior to Koppers, however Deza rated lower than Nalon.
The appearance and structure of the Deza portal is typical of many of the portals visited as part of this assessment. The strategy and stage of development of the Deza portal is considered to be a function of the B2B nature of the Coal Tar market. It is typified by a small number of large customers, together with limited and well-known competition and suppliers.
It was noted that both consumers and suppliers had Extranet capability. It is suggested that Koppers may gain a competitive advantage from being a "first mover" in this area, using the Internet to more closely manage the customer relationship, encouraging a higher degree of customer loyalty and brand commitment.
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